1

\

U Ary Corps
of Engineers

Toxic and Hazardous
Materials Agency

FINAL

ASBESTOS SURVEY FOR
FORT POINT U.S. COAST GUARD STATION

Volume |
Presidio of San Francisco

Contract No. DAAA15-90-D-0018

STATEMENTA Task Order 0002, Data Item A004

1o 1 UTEOMW et £

Q%nged for Public Release
Distribution Unlimited

Prepared by:
R.L. Stollar & Associates, Inc.
Urie Environmental Health, Inc.

Prepared for:
U.S. Army Toxic and Hazardous Materials Agency
Aberdeen Proving Ground, Maryland 21010-5401

20070502748 September 1991

THAMA Form 45, 1 Jul 90




FINAL

ASBESTOS SURVEY FOR FORT POINT
U.S. COAST GUARD STATION

SEPTEMBER 1991

Contract No. DAAA-15-90-D-0018
Task Order 0002, Data Item A004

The Presidio of San Francisco

Phase II Environmental Study

Volume 1

Prepared by:

R. L. STOLLAR & ASSOCIATES INC.
URIE ENVIRONMENTAL HEALTH, INC.

Prepared for:

U.S. ARMY CORPS OF ENGINEERS
U.S. ARMY TOXIC AND HAZARDOUS MATERIALS AGENCY

THE VIEWS, OPINIONS, AND/OR FINDINGS CONTAINED IN THIS REPORT ARE THOSE OF
THE AUTHOR(S) AND SHOULD NOT BE CONSTRUED AS AN OFFICIAL DEPARTMENT OF
THE ARMY POSITION, POLICY, OR DECISION, UNLESS SO DESIGNATED BY OTHER
DOCUMENTATION.

THE USE OF TRADE NAMES IN THIS REPORT DOES NOT CONSTITUTE AN OFFICIAL
ENDORSEMENT OR APPROVAL OF THE USE OF SUCH COMMERCIAL PRODUCTS. THE
REPORT MAY NOT BE CITED FOR PURPOSES OF ADVERTISEMENT.

PRINTED ON RECYCLED PAPER




TABLE OF CONTENTS

PAGE
YOLUME I
EXECUTIVE SUMM A RY ittt e et et ettt e ettt et e tsesaaaeans I
L0 INTRODU CTION . ..ttt ittt ettt ettt ittt sneenaans 1
1.1 TASK DESCRIPTION . ..ttt ittt ittt e teesaeeeseeseseeeenseeaeeannaan o1
1.2 SITE DESCRIPTION . . ... ... iiinneeneenennnsns e e e e e e 1
2.0 ASBESTOS SURVEY AND ASSESSMENT PROCEDURES. .... P 5
2.1 BUILDING SURVEY . . it ittt ettt et et e e et e et et ettt e ettt e ieaeunn 5
2.2 ACM ASSESSMENT . ..ttt ittt s e ensaseeeeenenaneneeseeeaneenns 5
2.3 BULK SAMPLING .. ittt ittt it ettt ettt teesseeeseeeeneeenenaneens 14
3.0 ASBESTOS SURVEY, ASSESSMENT, AND SAMPLE ANALYSISRESULTS ......... 15
3.1 BUILDING 901 . . i e it et e et e e e 15
3.2 BUILDING 992 . . ittt e et it ettt et et e e e, 15
3.3 BUILDING 993 .. i it e e et e et e e e e e 30
34 BUILDING 904 . . e e e e e e e e, 30
35 BUILDING 005 . .. it et e e et e e e e e e 36
3.6 BUILDING 900 . . . ittt ittt ittt ittt ettt ettt ittt eeeeeeeaannan 36
3.7 BUILDING 997 it ittt e et ettt e ettt et ettt e, 36
3.8 BUILDING 008 . .. ittt et e e et et e e e e e 47
39 BUILDING 900 . . .ttt e e e e e e e e e e 47
3.10  QUALITY CONTROL SAMPLES . ...t tiitntietnecnesannnnoanneneaeaens 47
4.0 ASSESSMENT AND RECOMMENDED CORRECTIVE ACTIONS . .. .............. 54
4.1 BUILDING 000 . .t e e e e e e e e 54
4.2 BUILDING 9092 it e e e e e e e e e e e 54
4.2.1 ASBESTOS CONTAINING JOINT COMPOUND . . . . .t vttt ettt eeeeeeen. 54
422 ASBESTOS CONTAINING DUCT WRAP . ....... e e e e 56
4.3 BUILDING 994 . . . it e e e et e e e e e 58
4.3.1 JOINT COMPOUND . .ttt it ottt et etn e ettt et eeeeens 58
432 CEILING PANELS . . .t ittt ittt it e e e et e e e et e e e i 58
4.3.3 VINYL ASBESTOS TILE AND MASTIC . .. v ittt ittt ettt e e een. 61
4.4 BUILDING 905 . ittt it e ettt s ettt et et i e e 61
4.5 BUILDING 998 . . it e e e et et e et e e e e, 61
5.0 REFERENCES ... it ittt et ettt ettt e s e e eaaenn 62

PSF1-ASB.TXT



TABLE OF CONTENTS (continued)

APPENDIX A Surveying for Asbestos, Documentation and Recordkeeping
APPENDIX B Guide for Asbestos Hazard Assessment in U.S. Army Facilities
APPENDIX C Inspectors Certification

APPENDIX D Laboratory Certification and Analytical and QC Procedures

YOLUME II
APPENDIX E Building Specific Assessment and Bulk Sampling Materials
Section 1 - Building 991

Lab Reports - Bulk Asbestos Analysis
Chain-of -Custody Forms
Asbestos Survey Field Notes

Section 2 - Building 992

Lab Reports - Bulk Asbestos Analysis

Chain-of -Custody Forms

Asbestos Survey Field Notes

ACM Survey Data Sheets for Friable Materials Shown to Contain Asbestos
Army Friable Asbestos Assessment Checklists

Section 3 - Building 993
Asbestos Survey Field Notes
Section 4 - Building 994

Lab Reports - Bulk Asbestos Analysis

Chain-of -Custody Forms

Asbestos Survey Field Notes

ACM Survey Data Sheets for Friable Materials Shown to Contain Asbestos
Army Friable Asbestos Assessment Checklists

Section 5 - Building 995
Lab Reports - Bulk Asbestos Analysis
Chain-of-Custody Forms
Asbestos Survey Field Notes
Section 6 - Building 996
Lab Reports - Bulk Asbestos Analysis
Chain-of-Custody Forms
Asbestos Survey Field Notes
Section 7 - Building 997
Lab Reports - Bulk Asbestos Analysis

Chain-of -Custody Forms
Asbestos Survey Field Notes

- i1 -

PSF1-ASB.TXT




TABLE OF CONTENTS (continued)

Section 8 - Building 998
Lab Reports - Bulk Asbestos Analysis
Chain-of -Custody Forms
Asbestos Survey Field Notes
Section 9 - Building 999
Lab Reports - Bulk Asbestos Analysis

Chain-of -Custody Forms
Asbestos Survey Field Notes

- iii -

PSF1-ASB.TXT




Table 1.2-1
Table 2.1-1
Table 2.2-1
Table 2.2-2
Table 2.2-3
Table 3.1-1
Table 3.1-2
Table 3.2-1
Table 3.2-2
Table 3.4-1
Table 3.4-2
Table 3.5-1
Table 3.5-2
Table 3.6-1
Table 3.6-2
Table 3.7-1
Table 3.7—2
Table 3.8-1

Table 3.8-2

Table 3.9-1

PSF1-ASB.TXT

LIST OF TABLES

Building Inventory, Fort Point U.S. Coast Guard Station
ACM Survey Data Sheet
Explanation of Categories and Scores Used in the Army Friable ACM

ASSBSSIMBIt | . L. .ttt et e e e,
Determination of Assessment Index .. ........ ... ... ... i iinrnenn..

Explanation of Assessment Indices
Fort Point U.S. Coast Guard Station Facility Survey Data Sheet, Bldg.
Friable Materials ... ....... .. .. . i innn. e
Fort Point U.S. Coast Guard Station Facility Survey Data Sheet, Bldg.
Nonfriable Materials . .. ... ... ... . . ittt iie i it
Fort Point U.S. Coast Guard Station Facility Survey Data Sheet, Bldg.
Friable Materials . . ... ... . i i e e e
Fort Point U.S. Coast Guard Station Facility Survey Data Sheet, Bldg.
Nonfriable Materials
Fort Point U.S. Coast Guard Station Facility Survey Data Sheet, Bldg.
Friable Materials . ... ... ... .. . . . i i i i
Fort Point U.S. Coast Guard Station Facility Survey Data Sheet, Bldg.
Nonfriable Materials ...................... et iicaciiencecconaas
Fort Point U.S. Coast Guard Station Facility Survey Data Sheet, Bldg.
Friable Materials . ... ....................... e
Fort Point U.S. Coast Guard Station Facility Survey Data Sheet, Bidg.
Nonfriable Materials

...........................................

...........................................

Fort Point U.S. Coast Guard Station Facility Survey Data Sheet, Bldg.
Friable Materials . ... ... .. ... ... . . ..
Fort Point U.S. Coast Guard Station Facility Survey Data Sheet, Bldg.
Nonfriable Materials ... ... .. ... . . i e
Fort Point U.S. Coast Guard Station Facility Survey Data Sheet, Bldg.
Friable Materials . .. ... ... . i i e e e
Fort Point U.S. Coast Guard Station Facility Survey Data Shee‘t, Bldg.
Nonfriable Materials
Fort Point U.S. Coast Guard Station Facility Survey Data Sheet, Bldg.
Friable Materials . ... ... ... i e e e
Fort Point U.S. Coast Guard Station Facility Survey Data Sheet, Bldg.
Nonfriable Materials
Fort Point U.S. Coast Guard Station Facility Survey Data Sheet, Bldg.
Friable Materials . ... ... ... . i i e e e e e

...........................................

< iy -



Table 3.9-2
Table 4.2-1

Table 4.2-2
Table 4.3-1

Table 4.3-2

Table 5.4-1

PSF1-ASB.TXT

Fort Point U.S. Coast Guard Station Facility Survey Data Sheet, Bldg. 999,
Nonfriable Materials .. ... ... .. . . . . e
Friable ACM Assessment Worksheet for joint compound found in Building
L5 7P SO
Friable ACM Assessment Worksheet for duct wrap found in Building 992 . ..
Friable ACM Assessment Worksheet for joint compound found in Building
L5 Z
Friable ACM Assessment Worksheet for ceiling panels found in Bu-ilding
5 S
Estimated Removal Costs of ACM at Fort Point U.S. Coast Guard Station . ..



Figure 1.2-1
Figure 1.2-2
Figure 3.1-1
Figure 3.1-2
Figure 3.1-3
Figure 3.1-4
Figure 3.2-1
Figure 3.2-2
Figure 3.2-3
Figure 3.2-4
Figure 3.3-1
Figure 3.3-2
Figure 3.4-1
Figure 3.5-1
Figure 3.5-2
Figure 3.6-1
Figure 3.7-1

Figure 3.8-1

Figure 3.9-1

PSF1-ASB.TXT

LIST OF FIGURES

Location of the Presidio of San Francisco ............... . .0 iuuuenn..
Fort Point U.S. Coast Guard Station Location Map .....................
Floor Plan & Sample Locations Bldg 991, First Floor Ft. Point U.S. Coast
Guard Station Asbestos SUFVEY . ... v it ittt ittt e eaanenas P
Floor Plan & Sample Locations Bldg 991, Second Floor Ft. Point U.S. Coast
Guard Station Asbestos SUrvey . ... ... ..ttt i i e e
Floor Plan & Sample Locations Bldg 991, Third Floor Ft. Point U.S. Coast
Guard Station Asbestos SUIVEY . ... ..ttt ittt et
Floor Plan & Sample Locations Bldg 991, Lookout Tower Ft. Point U.S. Coast
Guard Station Asbestos Survey .. ... ... ... e e e e
Floor Plan & Sample Locations Bldg 992, Cellar Ft. Point U.S. Coast Guard
Station ASDeStOs SUIVEY . v vttt ittt ittt et e it e teetenteneananenn
Floor Plan & Sample Locations Bidg 992, First Floor Ft. Point U.S. Coast
Guard Station Asbestos SUrvVey . ... ...ttt i it e e e
Floor Plan & Sample Locations Bldg 992, Second Floor Ft. Point U.S. Coast
Guard Station AsSbestos SUIVeY . ... ittt ittt teraeereeneenns
Floor Plan & Sample Locations Bldg 992, Attic Floor Ft. Point U.S. Coast
Guard Station Asbestos SUrvey . ... ... ... e
Floor Plan & Sample Locations Bldg 993, First Floor Ft. Point U.S. Coast
Guard Station ASBestos SUIVEY . ...ttt ettt ettt e
Floor Plan & Sample Locations Bldg 993, Attic Ft. Point U.S. Coast Guard
Station AsSbestos SUIVEY . . ..ttt it ittt ettt e
Floor Plan & Sample Locations Bldg 994, First Floor Ft. Point U.S. Coast
Guard Station Asbestos Survey ... ... ... .. e
Floor Plan & Sample Locations Bldg 995, First Floor Ft. Point U.S. Coast
Guard Station Asbestos Survey . ... ... ... i e
Floor Plan & Sample Locations Bldg 995, Attic Ft. Point U.S. Coast Guard
Station ASbesStos SUIVEY . . .. . it it e e e
Floor Plan & Sample Locations Bldg 996, Ft. Point U.S. Coast Guard Station
ASDESIOS SUIVEY ... i it it ittt ettt e
Floor Plan & Sample Locations Bldg 997, Ft. Point U.S. Coast Guard Station
ASDESTOS SUIVEY ... i i i e e e e e e e
Floor Plan & Sample Locations Bldg 998, Ft. Point U.S. Coast Guard Station
ASDEStOS SUIVEY . ... i e e e e
Floor Plan & Sample Locations Bldg 999, Ft. Point U.S. Coast Guard Station
ASDESIOS SUIVEY . it i it e e e e e e e e e e

- vi-



EXECUTIVE SUMMARY

R.L. Stollar and Associates, Inc. (RLSA) conducted an asbestos survey and bulk sampling of materials
at the Fort Point U.S. Coast Guard Station (FPUSCGS) buildings to delineate the location and extent
of asbestos-containing materials (ACM) at the facility. The U.S. Coast Guard Station is located on
Presidio of San Francisco property along the San Francisco Bay. The facility consists of nine
buildings ranging in size from 108 square feet (sq ft) to 8,852 sq ft, totalling 20,905 square feet. The
survey was conducted in accordance with procedures outlined in TM5-612, Asbestos Control.

Assessment of friable ACM was made using the worksheets included in the Guide for Asbestos

Hazard Assessment in U.S. Army Facilities. From damage/risk and exposure values obtained from

these worksheets, recommended management corrective actions were determined.

RESULTS OF SURVEY AND SAMPLING

Friable asbestos was found in two of the buildings: the Officer in Charge’s (OIC) residence (Building
992) and a vehicle hangar building (Building 994). Both are currently in use and occupied. Three
other buildings, currently occupied, contained minor amounts of nonfriable ACM.

Approximately 275 linear feet (If) of air ductwork in the OIC’s residence, Building 992, was found
to be wrapped with material containing 25-55 percent chrysotile asbestos. A supply air duct has
become partially disconnected in the crawl space, possibly causing it to act as a plenum, posing a
potential health hazard to residents. Air monitoring should be conducted as soon as possible within
the residence to determine whether asbestos fibers are being introduced through the air supply system.
Joint compound sampled behind electrical fixtures in Building 991 was found to contain 1-5 percent
chrysotile asbestos. This same joint compound may be present in several rooms of the residence as
skim coat on Sheetrock walls or ceilings which selectively replaced the original lath plaster walls and
ceilings. Records specifying which walls and ceilings were replaced could not be found. Prior to any
renovation, remodeling, or demolition, additional sampling and inspection should be conducted to
determine which walls are Sheetrock with skim coat and whether the skim coat contains asbestos.

Building 994 contains 228 sq ft of ceiling tile which contains 1-5 percent chrysotile asbestos. Joint
compound samples collected here also contained 1-5 percent chrysotile asbestos. Approximately 350
sq ft of floor tile and mastic in Building 994 was found to contain 5-10 percent chrysotile asbestos.

One room in Building 991 contains 80 sq ft of linoleum floor material which contains 20-25 percent
chrysotile asbestos. A work surface in Building 995 was covered with linoleum containing 1-5
percent chrysotile asbestos. Another work surface in Building 998 was covered with floor tiles also

containing 1-5 percent chrysotile asbestos.
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I

RECOMMENDED CORRECTIVE ACTIONS

It is recommended that the air ductwork in Building 992 with the asbestos-containing duct wrap be
abated as soon as possible, either by removing the wrap or by removing and replacing the ductwork.
If further sampling indicates that the skim coat on Sheetrock walls and ceilings in this building
contains asbestos, removal should be scheduled as part of the normal maintenance and repair cycle.
Ceiling tiles and joint compound in Building 994 should also be removed as part of the normal
maintenance and repair cycle. No immediate action is required for the nonfriable tile and linoleum
in Buildings 991, 994, 995, and 998. In the event that these buildings become occupied, these areas
should be inspected periodically as part of an Operations and Maintenance (O&M) Program.

CosTs FOR REMOVAL oF ACM

Assuming that the skim coat on the Sheetrock that was used to replace selected lath and plaster walls
in Building 992 contains asbestos, it is estimated that the cost for air monitoring and removal of all
ACM identified during this survey at FPUSCSG is estimated to be $55,000. If the skim coat does not
contain ACM, the cost would be in the neighborhood of $18,000. This removal does not include joint
compound used around electrical fixtures and Sheetrock joints and corners. '

-1 -
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1.0 INTRODUCTION

1.1 TASK DESCRIPTION

R.L. Stollar and Associates, Inc. (RLSA) conducted an asbestos survey of the Fort Point U.S. Coast
Guard Station (FPUSCGS) buildings. This survey included bulk sampling of materials suspected of
containing asbestos. The survey and sampling was conducted in accordance with appendix A,
Surveying for Asbestos, Documentation and Recordkeeping. RLSA was not required to develop an
inspection priority list for Presidio of San Francisco as discussed in appendix A. This report
delineates the location and extent of all asbestos-containing materials (ACM) present and
differentiates between friable and nonfriable asbestos. This report also recommends corrective actions
to be taken and provides estimated costs for corrective action.

The survey, sampling, and report requirements are specified in paragraph 3.2.2.7.1 of Contract
DAA15-90-D-0018, Task Order 0002 as modified by Modification 000201 which states, "The
contractor shall develop and submit a work plan for conducting an asbestos survey of the FPUSCGS
buildings. The contractor shall then implement the plan which shall include bulk sampling of
materials suspected of containing asbestos. The contractor shall conduct the survey and sampling for
asbestos in accordance with enclosure 1 (Surveying For Asbestos, Documentation and Recordkeeping).
The contractor shall not be required to develop an inspection priority list for PSF (as discussed in
enclosure 1, page 2, first paragraph). A summary of Technical Bulletin (TB) MED 513 is at enclosure
2. A copy of the U.S. Army’s Technical Manual (TM) 612, Asbestos Control, will be provided to the
contractor upon modification of the task. Based upon the sample analysis, the contractor shall deliver
a report which delineates the location and extent of all asbestos containing materials present,
differentiating between friable and nonfriable asbestos. The contractor shall further recommend

corrective actions to be taken and provide estimated cost(s) for corrective actions".

1.2 SITE DESCRIPTION

The Fort Point U.S. Coast Guard Station is located on the south shore of the Golden Gate along San
Francisco Bay, east of Fort Point (figure 1.2-1). It is bounded to the east and west by areas permitted
to the Golden Gate National Recreation Area, to the south by Marine Drive and former maintenance
shops of Crissy Air Field on the Presidio of San Francisco and extends 400 ft by pier into the bay
(figure 1.2-2). The station is located on 14.7 acres of land belonging to the U.S. Army. The facility
consists of nine separate structures as described in table 1.2-1 and shown in figure 1.2-2. Of these,
Buildings 991, 995, and 998 are not currently occupied or being used. Buildings 991, 992, and 993
underwent extensive rehabilitation from 1981 to 1983.
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Table 1.2-1 Building Inventory, Fort Point U.S. Coast Guard Station
Building Area
Number Function (square feet)
991 Station House 8,852
992 OIC Quarters 2,935
993 OIC Garage 2,000
994 Vehicle Hangar Building 3,913
995 Boat House 2,111
996 Electric Shop 500
997 Emergency Generator Building 108
998 Maintenance Shop on Pier 377
999 Tide Gaging Shack 109
TOTAL 20,905
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2.0 ASBESTOS SURVEY AND ASSESSMENT PROCEDURES

An asbestos survey and assessment of the FPUSCGS was conducted to locate, sample, and analyze
potential ACM and to assess the current and future physical integrity of potential ACM. The survey
and assessment was conducted by personnel with EPA certification as asbestos building inspectors
(appendix C) as specified in the Code of Federal Regulations Title 40, Part 763 (40 CFR 763). If
present, both friable and nonfriable potential ACM were identified and sampled. The survey was
nondestructive in nature and did not involve removal of structural members such as walls or floors.
As part of the planning process for the asbestos survey, a building survey was conducted and
information on building uses were reviewed.

2.1 BUILDING SURVEY

Every functional space in each building was visually inspected to locate ACM, describe its
application, and assess its friability and condition. For each building, the inspection began on the
lowest level and progressed upward toward the roof. Friable and nonfriable potential ACM were .
divided into homogeneous areas and ACM survey data sheets (table 2.1-1) were completed for each
area of suspected friable ACM. The procedures outlined in TM5-612 chapter 5, sections 5-2 and 5-3
were followed for surveying the various types of ACM encountered.

2.2 ACM ASSESSMENT

The Guide for Asbestos Hazard Assessment in U.S. Army Facilities (appendix B) was used to assess
suspect ACM at FPUSCGS. As part of the building survey, several factors relating to the integrity
of the suspected ACM were assessed. These factors include friability, physical condition, water
damage, vibration/impact damage, quantity, occupant/user accessibility, area/building use, ACM
application/use, and air plenum or direct air stream. Detailed descriptions of these conditions were
recorded on the ACM survey data sheets. For each homogeneous area of friable suspect ACM, this
information was used to complete the Army Friable Asbestos Assessment Checklist (table 2.2-1). This
"assessment” procedure further evaluates the suspected ACM in terms of (1) its potential to be
airborne, or the actual extent to which it is a source of airborne fibers (damage), and (2) to what
extent humans in the area containing asbestos are exposed to airborne fibers. Numerical values for
damage/risk and exposure were calculated from these assessment checklists and used to determine an
assessment index (table 2.2-2). The assessment index for each homogeneous area of friable ACM was

used to recommend management corrective action (table 2.2-3).
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Table 2.2-1 Explanation of Categories and Scores Used in the Army Friable ACM Assessment

Physical Assess damage based on visible evidence of work surface accumulation or the condition
of the sprayed-on or trowelled-on surface materials.

(5) High - Dislodged pieced are evident on work surface.

(4) Moderate - There is evidence of visible material fallout.

(2) Low - There is some evidence of material fallout.

(1) Minimal - There are isolated and very small areas of material damage or fallout.
(0) None - No damage or evidence of any material fallout.

T

Water

4

(3) Yes - Visible water damage.
(0) No - No water damage.

Proximity to Items for Repair - If both A and B apply, score the one with the highest rating.
(Check all that apply. Maximum of 3 points.) How far is the material from routine maintenance
areas?

A. Sprayed-on or Trowelled-on: Could the material be damaged by routine
maintenance?

(3) <1 ftor aceiling panel contaminated with ACM must be removed.
2) 1<7<5ft

(1) =51t

(0) > 5 ftand no routine maintenance.

B. Pipe, Boiler, or Duct Insulation: Could damage occur as a result of routine
maintenance?

(3) A ceiling panel contaminated with ACM must be removed
(1) Yes
(0) No

Type of Material If area or room contains numerous categories of material, score the friable
material with the largest area. Check all other categories that are found.

(0-4) Other material, i.e., wallboard, ceiling tile, or floor tile with exposed friable ends,
abrasions, etc.

(1) Boiler and/or pipe

(3) HVAC - Suspected ACM on exterior or ducts

(4) Ceilings or Walls

1]
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Table 2.2-1 Explanation of Categories and Scores Used in the Army Friable ACM Assessment
(continued)

Potential for Contact by Occupants How far is the friable sprayed-on, trowelled-on, or damaged
material from the heads of the room or area occupants, regardless of whether there is a barrier?
(High, medium, and low refer to the chance of the room or area personnel actually disturbing the

<10 ft >10 ft
8) High (5) High
(5 Medium (3) Medium
— Low (V)] Low

Asbestos Content Use the percentage for the material that has the highest probability of
becoming airborne.

(1) 1 <%<30
3) 30 <% < 50
5) >50%
~ All bulk samples from the friable surface or damaged material(s) indicate no asbestos. If
so, NO HAZARD.

PSF1-AFP.TB1




Table 2.2-1 Explanation of Categories and Scores Used in the Friable ACM Assessment
' (continued)

Friable Defined by EPA: "hand pressure can crumble, pulverize, or reduce to powder when
dry". Score the friability of the surface or damaged material.

(6) High - Material is fluffy and/or the slightest hand pressure can dislodge it. A
slight breeze may disperse the material.

(3) Moderate - Material can be dislodged or scraped or crumbled by hand.

(1) Low - Material is firmly bound, difficult to scrape off by hand.

Area of Visible Surface or Damaged Friable Material

(0) < 10 ft? These small areas should be repaired ASAP.
(1) 10<ft2<100

(2) 100 < ft? < 1000

(3) > 1000 ft?

1]

Surface Material Refers to the ability of the surface material to hold fibers for re-entrainment.
If more than one type, score the roughest. If the material is exposed friable asbestos, score as
rough.

(4) Rough. Difficult to clean with a HEPA vacuum.

(3) Pitted. Difficult to clean with a damp cloth but cleanable with a HEPA vacuum.
(2) Moderate. Can be cleaned with a damp cloth.

(1) Smooth. Easily cleaned with a damp cloth.

1]

Ventilation Check all categories that apply. (Maximum 7 points)

(5) The interior of the supply duct or plenum is coated or littered with friable material
or is within 5 ft of a supply diffuser or fan and the condition of the material may
result in fibers being entrained into the airflow.

(2) The interior of the return air duct or plenum is coated or littered with friable
material and is part of a recirculating system.

(1) Air being supplied to the room or area is: (1) drawn from an area where the
potential for asbestos fiber release is possible, or (2) part of a recirculating system
where fibers may be drawn into the system.

(0) None of the above applies.

.

|

Air Movement This refers to the general air movement in the room or area that may affect the
friable surface or damaged material.

(5) Material is subjected to routine turbulent or abrupt air movement.
(2) Material is exposed to perceptible or occasional air streams.
(0) No perceptible air flow in the room or area.
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Table 2.2-1

Explanation of Categories and Scores Used in the Friable ACM Assessment
(continued)

Activity Refers to forces acting on the surface covered, i.e., vibrational, water or steam, etc.

—
_ (@

— O

4
(2)

_

High - Friable surface or damaged material is subject to constant vibration
(mechanical room).

Medium - Occasional vibration. (a warehouse where forklifts are used, next to an
active runway, kitchen)

Low - Administrative office, library, classroom, storage room, stairway or
corridor, waiting room, etc.

Carpet or an extremely rough surface difficult to clean by HEPA vacuum or by a
damp cloth.

Seamed or rough surface (e.g., uncoated concrete)

Smooth continuous surface (e.g., finished or coated concrete,smoothly joined tile,
etc.)

(0-4) Unique situations (wood or dirt floors with varying degrees of smoothness).

Barriers If both A and B apply, score the one with the highest rating. Check all that apply.
(Maximum of 4 points)

A.  Refers to sprayed-on or trowelled-on material on ceiling or walls.

—_ (D
_ (@
— 3
B

(4)

Suspended ceiling or accessible secondary wall.
Encapsulation or-covered with nonasbestos material.
Railing or chicken wire.

None.

Pipe or boiler, duct, or other surface or damaged materials. Percent of total exposed and
visible to the occupants.

(1)
(2)
(3)
(4)

i

<25%

25 < % <50
50< % <75
75 < % < 100
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Table 2.2-1 Explanation of Categories and Scores Used in the Friable ACM Assessment
(continued)

Population(Pop) This involves defining the average occupancy and outside visitor traffic (do not
count visitors from within the building) of a room or area based on an 8 hour per day exposure.
For example, a reception area in a shop normally has 15 individuals assigned to the office. They
see approximately 240 customers from outside the building over an 8 hour day. Each customer is
serviced and gone within 30 minutes.

([240 persons X 0.5 hours]/8 hours) + 15 occupants = 30
This would score as 2

(1) <9 or for corridors

(2) 10 < Pop < 200

3) 201 < Pop < 500

4) 501 < Pop < 1000

(5) > 1001 for medical facilities, youth centers, child care facilities or residential
buildings, regardless of the population.

111
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Table 2.2-2 Determination of Assessment Index

Using the Damage/Risk and Exposure values derived from the Army Friable ACM Assessment
checklists (table 2.2-1), enter the matrix below and find the corresponding assessment index.

Exposure (4 < E < 43)

43-26 25-17 16-8 7-4

Damage Risk 28-17 A A A B
(1 <D <28)
16-11 A B C D
10-5 A B C E
4-1 A C D F

Each assessment index represents a given set of "Recommended Management Corrective Actions"
described in table 2.2-3.
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Table 2.2-3

Explanation of Assessment Indices

Assessment
Index

Recommended Management Corrective Actions

Immediate Action - Requires assessment by accredited personnel* (in-
house or contractor) who are experienced in and qualified to conduct
asbestos assessments. Possible follow-up actions may include isolation of
the area and the restriction of access and/or immediate removal of the
ACM. If removal is indicated, action planning should include a detailed
survey. This condition will likely involve a near-term expenditure of
funds. Managers must know exactly what needs to be done to eliminate
the asbestos hazard and how to use available funds most effectively.

Action as Soon as Possible - Requires assessment by accredited personnel*
(in-house or contractor) who are experienced in and qualified to conduct
asbestos assessments. Initiate a Special O & M** program immediately.
Possible follow-up actions may include the limiting of access to the area
and the scheduling of removal during periods of low activity in the
facility, not waiting for the normal repair and maintenance cycle.

Planned Action - Requires assessment by accredited personnel* (in-house
or contractor) who is experienced in and qualified to conduct asbestos
assessments. Initiate a Special O & M*¥ program. Removal should be
scheduled as part of the normal repair and maintenance cycle of a facility,
minimizing cost and disturbance.

Repair - Initiate Special O & M*¥ using accredited personnel*. Damaged
areas should be repaired, where "repair” means returning damaged ACBM
to an undamaged condition or to an intact state so as to contain fiber
release. Schedule removal when practical and cost effective. Take
preventative measures to reduce further damage.

Monitoring - Continue Special O & M** using accredited personnel*. Take
steps to prevent damage to the ACMB or other ACM. Monitor frequently
the condition of all ACM.

No Immediate Action - Continue Special O & M*¥ using accredited
personnel¥* until major renovation or demolition requires removal or until
assessment factors change.

Accredited personnel are industrial hygienists (American Board of Industrial Hygiene (ABIH) certified or who meet the

Office of Personnel Management’s 0690 classification standard) and other trained persons with a minimum of 1 year
experience in asbestos assessment activities and who are accredited in the specific area they will be responsible for

(inspector management planner, abatement designer, contractor, supervisor, and abatement worker) as specified in
Section 206 of Title Il of TSCA.

* %

PSF1-AFP.TB1
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2.3 BULK SAMPLING

Bulk sampling was conducted following guidance outlined in TM5-612, chapter 5, section 5-3.d.
Sample identification, labeling, custody, and shipping procedures specified in the Quality Assurance
Plan for the Presidio of San Francisco, Remedial Investigation and Feasibility Study were followed.
Samples were analyzed using polarized light microscopy (PLM) by Versar, Inc. in Springfield,
Virginia. This laboratory is USATHAMA -approved and has met criteria defined in the Proficiency
Analytical Testing (PAT) Program described in detail in TM5-612, appendix E, section E-2.c.

Bulk asbestos samples were analyzed by trained microscopists, using Polarized Light Microscopy with
dispersion staining. Quantitation was performed through visual estimates. The accuracy of estimates
varies depending on the nature of each sample, but is generally £10 percent or better. Analysts were
trained by McCrone Research Institute utilizing the EPA Interim Method for the Determination of
Asbestos in Bulk Insulation Samples. Versar’s procedures for calculating the concentration of asbestos
in samples is further detailed in excerpts from Versar’s Asbestos Standard Operating Procedure (SOP)
included in appendix D.

Quality control (QC) samples were collected in accordance with TM5-612, section 5-2.d(5)(c), to
confirm the results of the laboratory analyzing the bulk samples. QC samples consisted of duplicate
samples taken from an area abutting the regular bulk sample. QC samples were sent to the same
lab as regular samples for analysis using the same methods. The lab was not informed as to which
samples were duplicates. Seven of the 96 samples collected, or 8 percent, were QC samples. Asa
standard practice, at least one QC sample was collected from each building or one sample per 20 bulk
samples, whichever was larger. Internal asbestos laboratory QC procedures utilized by Versar, Inc.
are included in appendix D.

- 14 -
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3.0 ASBESTOS SURVEY, ASSESSMENT, AND
SAMPLE ANALYSIS RESULTS

The results of the asbestos survey and bulk sampling are discussed in the following sections by
building. ACM Survey Data Sheets, Friable Asbestos Assessment and lab reports are presented in
appendix E.

3.1 BUILDING 991

Building 991 is the former station house, a four-story, wood-frame structure with wood shake siding
and roof, and has been recently reoccupied. A total of 75 functional areas including 55 rooms and
closets, one crawl space, and 19 functional areas above ceiling panels were inspected. A total of 37
samples were collected, including 15 friable (table 3.1-1) and 22 nonfriable (table 3.1-2) samples, and
sent to Versar for analysis. Figures 3.1-1 through 3.1-4 illustrate room and sample locations on each
level. None of the friable samples collected tested positive for asbestos while one nonfriable sample
tested positive. This sample, CGA-032, was a piece of linoleum floor material from the laundry room
(Room 28, figure 3.1-2) and it contained 20 to 25 percent chrysotile asbestos. This particular type
of floor material was found only in Room 28. '

3.2 BUILDING 992

Building 992 is the Officer in Charge’s (OIC’s) residence, a two-story, wood-frame structure with
wood shake siding and roof. A total of 29 functional areas including: 23 rooms and closets, one
cellar, one crawl space, one attic, two functional areas above a false kitchen ceiling and a bedroom
closet, and one enclosed stairwell used as an air plenum were inspected. A total of 21 samples were
collected, 18 friable (table 3.2-1) and three nonfriable (table 3.2-2), and sent for analysis. Figures
3.2-1 through 3.2-4 show room and sample locations for each level. Five of the friable samples tested
positive while none of the nonfriable samples tested positive for asbestos.

Samples testing positive for asbestos were CGA-063, CGA-065, CGA-066, CGA-067,and CGA-091.
Samples CGA-063, CGA-066, and CGA-067 were from duct wrap found in the attic and in the crawl
space. Sample CGA-063 contained 50-55 percent chrysotile asbestos while samples CGA-066 and
CGA-067 contained 25-30 percent chrysotile asbestos. This type of duct wrap was observed only in
the attic and crawlspace. However, it is suspected that the ductwork is present in other, inaccessible
spaces within the structure.

Sample CGA-065, collected on the second floor in Room 16 (figure 3.2-3), contained plaster which
is present on the walls and ceilings of many of the rooms in the house. The sample also contained
joint compound which is locally present around electrical fixtures. Analysis indicates 1-5 percent
chrysotile asbestos in this sample. Asbestos was contained entirely within the joint compound while

- 15 -
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no asbestos was detected in the plaster for this sample (pers. comm., Marcie Wilson, Asbestos Lab
Manager, Versar). Another sample collected in Room 16 (CGA-091) also contains plaster and joint
compound. Again, no asbestos was detected in the plaster while 1-5 percent chrysotile asbestos was
noted in the joint compound. Four additional samples of the wall material were collected and
identified by the lab as plaster (CGA-060, CGA-088, and CGA-089) and drywall (CGA-090). No
asbestos was noted in these four samples.

The precise construction of the walls in Building 992 is unclear at this time. At the time of inspection
it was determined that all the walls and ceilings in Rooms 3, 4, 6, 7, 8, 12, and 14 through 22 were
composed of lath plaster. However, lab analysis and floor plans made available to RLSA subsequent
to the survey indicate that at least some of the walls in Rooms 7, 8, 12, 16, 17, and 20 were replaced
with gypsum board and coated with a skim coat to simulate the plaster appearance. Joint compound
is commonly used asAa skim coat and may have been used for this application in Building 992.
Conversations with U.S. Coast Guard personnel indicate that no record exists as to the exact nature
of the skim coat applied in this building. If the joint compound that yielded the asbestos detections
was also used as the skim coat, the extent of this compound is considerably larger than if it were used

only around joints and fixtures.
3.3 BUILDING 993

Building 993 is the OIC’s garage, a one-story, wood-frame structure with wood shake siding and roof.
No suspect ACM were observed during inspection of this building; therefore, no samples were
collected. Figures 3.3-1 and 3.3-2 illustrate the layout of the garage and its attic area.

3.4 BUILDING 994

Building 994, a one-level structure with metal siding and roof, is referred to as a vehicle hanger. The
building is currently occupied and used for various maintenance operations and parachute repair. A
total of nine functional areas including: eight rooms and closets, and one functional area above Room
1 were inspected. A total of 14 samples were collected, nine friable (table 3.4~1) and five nonfriable
(table 3.4-2), and sent to Versar for analysis. Figure 3.4-1 illustrates room and sample locations for
Building 994. Three of the friable samples (CGA-049, CGA-52B, and CGA-074D) tested positive
while two of the nonfriable samples (CGA-046A and CGA-046B) tested positive for asbestos. Sample
CGA-052, initially taken for a Sheetrock sample, was split at the lab into Sheetrock (CGA-052A) and
Sheetrock joint compound (CGA-052B). No asbestos was detected in the Sheetrock while the joint
compound was analyzed as having less than 1 percent chrysotile asbestos. Sample CGA-074D, taken
at the same location as CGA-052 also contained both joint compound and Sheetrock. Laboratory
analysis indicates 1-5 percent chrysotile asbestos in that sample. The lab bench sheets for this sample
indicate that the asbestos was observed only in the joint compound (pers. comm., Marcie Wilson,
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Asbestos Lab Manager, Versar). Analysis of two additional samples of the Sheetrock (CGA-095 and
CGA-096) yielded no detections of asbestos.

Sample CGA-049 was taken from one of two types of ceiling panels in Room 1. Laboratory analysis
of this sample indicates 1-5 percent chrysotile asbestos content. Ceiling tiles are found only in
Room 1.

Both nonfriable samples testing positive for asbestos are associated with 9~in. floor tile found in
Rooms 1, 3, and 4A. The samples were taken from tile in Room 4A. Sample CGA-046A is from
the tile itself, while sample CGA-046B is from the tile mastic. Laboratory analysis indicates 5-10

percent chrysotile asbestos in each of the samples.
35 BUILDING 995

Building 995 is the former boat house, a one-story, wood-frame structure with an attic and wood
shake siding and roof. A total of 10 functional areas were inspected. A total of 10 samples were
collected, seven friable (table 3.5-1) and three nonfriable (table 3.5-2), and sent to Versar for analysis.
Figures 3.5-1 and 3.5-2 illustrate room and sample locations on each level of the structure. None of
the friable samples tested positive while one of the nonfriable samples tested positive for asbestos. The
sample testing positive was CGA-007B, from a linoleum work surface in Room 9 on the attic level,
and contained 1-5 percent chrysotile asbestos. The work surface is covered by two layers of linoleum.
The top layer, sample CGA-007A, does not contain asbestos while the sample containing asbestos
(CGA-007B) came from the bottom layer.

3.6 BUILDING 996

Building 996 is referred to as the former electric shop and is a one-story structure with metal siding
and roof. This is a one-room structure with only one functional area. A total of three samples were
collected, two friable (table 3.6-1) and one nonfriable (table 3.6-2), and sent to Versar for analysis.
Figure 3.6-1 illustrates the room and sample locations. None of the samples, friable or nonfriable,
tested positive for asbestos.

3.7 BUILDING 997

Building 997 is the emergency generator building, a one-story structure with wood shake siding and
roof. This is a one-room structure with only one functional area. Two samples were collected, one
friable (table 3.7-1) and one nonfriable (table 3.7-2), and sent to Versar for analysis. Figure 3.7-1
illustrates the room and sample locations for this structure. Neither sample tested positive for

asbestos.
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3.8 BUILDING 998

Building 998 is a former maintenance shop, currently vacant, located at the end of the pier (figure
1.2-1). This building is a wood-frame, one-story structure with wood siding and asphalt shingles.
A total of three functional areas including two rooms and an attic were inspected. A total of seven
samples were collected, one friable (table 3.8~1) and six nonfriable (table 3.8-2), and sent to Versar
for analysis. Figure 3.8-1 illustrates room and sample locations on each level of the structure. No
asbestos was detected in the friable sample while one of the nonfriable samples tested positive.
Sample CGA-075 from the counter top tile in Room 1 contained 1-5 percent chrysotile asbestos. This
tile is found in no other location in the building.

39 BUILDING 999

Building 999 is the tide-gaging shack, a one-level, wood-frame structure with wood siding and
asphalt shingles and asphalt sheet roofing. Although two rooms with separate entrances are present
in this structure, only one room was entered. Keys for a small 3 ft x 3 ft shed adjoining the structure
were not available. Visual inspection through a gap in the door confirmed that no suspect ACM is
present in this shed. A total of six samples were collected, one friable (table 3.9-1) and five
nonfriable (table 3.9-2), and sent to Versar for analysis. Figure 3.9-1 illustrates room and sample
locations for the structure. No asbestos was detected in any of the samples.

3.10 QUALITY CONTROL SAMPLES

The analytical results for Quality Control (QC) (duplicate) samples were in agreement with their
corresponding bulk samples. Of the seven QC samples obtained, six were determined by the lab to
have no asbestos, which agreed with the analysis of corresponding bulk samples. Fairly good
agreement was observed for the remaining QC sample, (GA-074) and its corresponding bulk sample
(CGA-052B). Sample CGA-052 was split at the lab into two parts; CGA-052A which was identified
as Sheetrock and CGA-052B, identified as joint compound. A trace of asbestos (<l percent) was
observed in CGA-052B. Sample CGA-074, the QC sample, was determined to contain 1-5 percent
asbestos. Bench sheets at the lab indicate that the asbestos-containing material in sample CGA-074
was joint compound (pers. comm., Marcie Wilson, Asbestos L.ab Manager, Versar).
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4.0 ASSESSMENT AND RECOMMENDED CORRECTIVE ACTIONS

In the building-by-building assessment discussion that follows, friable and nonfriable asbestos are
identified at the facility, a determination of the assessment index is made using the Guide for
Asbestos Hazard Assessment in U. S. Army Facilities (friable ACM only) (CERL, 1988), and
recommendations regarding corrective actions are presented.

4.1 BuUILDING 991

Linoleum flooring in the laundry room (Room 28), located on the second floor of the building,
contains 20-25 percent chrysotile asbestos (Sample CGA-032). The asbestos containing component:
of this sample is the paper-like backing of the linoleum which, in itself, is friable. However, since
it is covered by durable, non-ACM vinyl linoleum it does not pose an exposure risk unless the
linoleum becomes damaged or is removed. The linoleum in this room is in good condition and
requires no immediate action. Periodic inspections of this area should be conducted to verify the
integrity of the linoleum surface and any damage that has occurred to expose the asbestos-containing
backing should be promptly repaired. Inspections and repairs should be conducted by properly
trained and accredited personnel.

4.2 BUILDING 992

Two types of friable ACM were identified in Building 992; joint compound in Room 16 (samples
CGA-065 and CGA-091) containing 1-5 percent chrysotile asbestos, and paper duct wrap in the attic
and crawl space (samples CGA-063, CGA-066, and CGA-067) containing 25-55 percent chrysotile
asbestos. Nonfriable ACM was not identified during the survey or sampling.

4.2.1 ASBESTOS CONTAINING JOINT COMPOUND

Lath and plaster walls and ceilings were found in 15 rooms of Building 992. As a result of past
renovation projects, some of the walls in Rooms 7, 8, 12, 16, 17, and 20 were replaced with Sheetrock
and coated with a skim coat possibly composed of joint compound. Sample analyses indicates that
no asbestos is contained in the wall plaster; however, joint compound sampled behind light switches
in Room 16 contains 1-5 percent chrysotile asbestos (samples CGA-065 and CGA-091).

For purposes of determination of recommended corrective action, and in the absence of specific
sample analysis of the skim coat material, it is assumed that the skim coat is comprised of the same
asbestos-containing joint compound found behind the light switches. The pertinent areas were all
found to be in good condition with only minor localized damage. The quantitative analysis of‘
damage, risk, and exposure for the joint compound is summarized in table 4.2-1. An Assessment
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Table 4.2-1 Friable ACM Assessment Worksheet for joint compound found in Building 992

Facility: Fort Point U.S. Coast Guard Station
Building #: <992
Inspector(s): Bill Alexander

Joan Henehan

Material Type/Function: Joint Compound
Assessment Form #: 20*
Rooms Where Present**: 3,4,6,7, 8,12, 14, 15,16, 17, 18, 19, 20, 21, 22

DAMAGE/RISK

Physical Damage:
Water Damage:
Poximity/Repair:
Material Type:
Contact Potential:
Asbestos Content:

vt DD b O O e

Damage Total: 5

EXPOSURE

Friability:
Area Visible:
Walls:
Ventilation:
Air Movement:
Acitvity:

Floor:

Barriers:
Population:

—_—t A OO — O -~

[S—
—

Exposure Total:
Assessment Index: C
Sample #’s: CGA-065 1-5%
CGA-091 1-5%
*  Modified from Assessment Form #20, form was filled out for wall and ceiling plaster,

however asbestos was detected only in joint compound.

** Refer to floor plans showing sample locations for room designations.
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Index of C is assigned. This index requires "planned action". This action should include: assessment
by accredited personnel (table 2.2-3) who are experienced in and qualified to conduct asbestos
assessments, and initiation of a special O & M program. Prior to embarking on a program to remove
the skim coat, the building should be inspected to determine which walls were replaced with
Sheetrock, and to determine whether the skim coat contains asbestos. If the skim coat is determined
to be ACM, removal should be scheduled as part of the normal repair and maintenance cycle of the
facility, minimizing cost and disturbance. With respect to repairs made to these areas, particular
attention should be paid to avoid dry sanding or cutting suspect ACM. Appropriate precautions
including HEPA vacuuming, wet wiping ACM debris, and wearing proper personal protective
equipment should be adhered to while working with this material.

4.2.2 ASBESTOS CONTAINING DUCT WRAP

The duct wrap found in the attic and crawl space is moderately friable, contains up to 55 percent
chrysotile asbestos, and is significantly damaged in a number of places with evidence that the dirt
floor of the crawl space also contains asbestos debris. In the process of collecting samples from the
crawl space, it was found that the supply air ductwork had become disconnected immediately beneath
Room 5A, which serves as a plenum for this supply air. Therefore, it has been recommended that
air sampling be performed in the rooms that are serviced by the damaged duct to determine whether
or not asbestos is being released into the building.

The quantitative analysis of démage, risk, and exposure are summarized in table 4.2-2. An
Assessment Index of B is assigned. This index requires "action as soon as possible." This action
should include: assessment by accredited personnel (table 2.2-3) who are experienced in and qualified
to conduct asbestos assessments, immediate initiation of a special O & M program, limiting access to
the area, and scheduling of removal during periods of low activity in the facility without waiting for
the normal repair and maintenance cycle. Personnel entering the area prior to the completion of
corrective action should wear disposable protective clothing and cartridge respirators with HEPA
filters. Warning signs should be posted at the crawl space and attic entrances. An option to removal
of the ductwork is to repair and coat or wrap the duct with a nonasbestos encapsulating material.
Replacement would be the more prudent choice since it is possible that the interior surfaces of the
duct may also be contaminated. Encapsulation of the ACM would require a continued O & M
program. Either remedial measure should be accompanied by vacuuming the ACM debris from the
dirt floor of the crawl space and attic floor.

- 56 -

PSF1-ASB.TXT




Table 4.2-2 Friable ACM Assessment Worksheet for duct wrap found in Building 992
Facility: Fort Point U.S. Coast Guard Station

Building #: 992

Inspector(s): Bill Alexander

Joan Henehan

Material Type/Function: Paper Duct Wrap
Assessment Form #: 22
Rooms Where Present*: Crawlspace, 13A, Attic

DAMAGE/RISK

Physical Damage:
Water Damage:
Poximity/Repair:
Material Type:
Contact Potential:
Asbestos Content:

wbn O WwWLWoh

Damage Total: 15

EXPOSURE

Friability:
Area Visible:
Walls:
Ventilation:
Air Movement:
Acitvity:

Floor:

Barriers:
Population:

—_— W NN NN W

[\
—

Exposure Total:
Assessment Index: B

Sample #’s: CGA-063, CGA-066, CGA-06T**

* Refer to floor plans showing sample locations for room designations.
** Sample CGA-063 contained 50-55% asbestos while samples CGA-066 and CGA-067 contained

25-30% asbestos. Since material appears the same, the higher % is assumed for remediation
recommendations.
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4.3 BUILDING 994

Four types of ACM were found in Building 994, two friable and two nonfriable. The friable
materials were joint compound and 2 ft x 4 ft suspended ceiling tiles. The nonfriable materials were
vinyl asbestos tile and tile mastic.

4.3.1 JoINT COMPOUND ,

Lab analysis of samples of joint compound collected from Room 5 indicates that this material contains
1-5 percent chrysotile asbestos. The pertinent areas were all found to be in good condition with only
minor localized damage. The quantitative analysis of damage, risk, and exposure for the joint
compound is summarized in table 4.3-1. An Assessment Index of C is assigned. This index requires

~ "planned action." This action should include: assessment by accredited personnel (as defined in table

2.2-3) who are experienced in and qualified to conduct asbestos assessments, and initiation of a
Special O & M program. Removal should be scheduled as part of the normal')repair and maintenance
cycle of the facility, minimizing cost and disturbance. With respect to repairs made to these areas,
particular attention should be paid to avoid dry sanding or cutting suspect ACM. Appropriate
precautions including HEPA vacuuming, wet wiping of any ACM debris, and wearing proper personal
protective equipment should be adhered to while working with this material. Future renovation or
demolition projects conducted in these areas should be preceded by additional bulk sampling to
confirm the presence or absence of ACM.

4.3.2 CEILING PANELS

Ninety-five percent of the ceiling panels found in Room 1 contain 1-5 percent chrysotile asbestos and
approximately 30 percent of these panels are water damaged. The quantitative analysis of damage,
risk, and exposure for the ceiling panels is summarized in table 4.3-2. An Assessment Index of C is
assigned. This index requires "planned action." This action should include: assessment by accredited
personnel (table 2.2-3) who are experienced in and qualified to conduct asbestos assessments and
initiation of a Special O & M program. Removal of the panels should be scheduled as part of the
normal repair and maintenance cycle of the facility, minimizing cost and disturbance. In the event
that a damaged panel becomes dislodged from the ceiling, qualified personnel should initiate clean-up
actions. Access above the dropped ceiling shall only be permitted to persons trained in handling
friable asbestos materials and who are wearing proper personal protective equipment.
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Table 4.3-1 Friable ACM Assessment Worksheet for joint compound found in Building
994

Facility: Fort Point U.S. Coast Guard Station

Building #: 994

Inspector(s): Bill Alexander

Joan Henehan

Material Type/Function: Sheetrock Joint Compound
Assessment Form #: 14*
Rooms Where Present**: 1,2,3,4,4A,5,6,7

DAMAGE/RISK

Physical Damage:
Water Damage:
Poximity/Repair:
Material Type:
Contact Potential:
Asbestos Content:

—_—NO O oM

Damage Total:

EXPOSURE

Friability:
Area Visible:
Walls:
Ventilation:
Air Movement:
Acitvity:

Floor:

Barriers:
Population:

Painted

NN ONO O -

O

Exposure Total:
Assessment Index: C

Sample #’s: CGA-062, CGA-074D

* Modified from Assessment Form #14, form was filled out for sheetrock walls, however

asbestos was detected only in the joint compound.

** Refer to floor plans showing sample locations for room designations.
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Table 4.3-2 Friable ACM Assessment Worksheet for ceiling panels found in Building 994
Facility: Fort Point U.S. Coast Guard Station

Building #: 994

Inspector(s): Bill Alexander

Joan Henehan

Material Type/Function: Ceiling Panels
Assessment Form #: 16
Rooms Where Present*: 1

DAMAGE/RISK

Physical Damage:
Water Damage:
Poximity/Repair:
Material Type:
Contact Potential:
Asbestos Content:

—_— N R WO—

Damage Total: 11

EXPOSURE

Friability:
Area Visible:
Walls:
Ventilation:
Air Movement:
Acitvity:

Floor:

Barriers:
Population:

N P—= OO —NW

—
(%)

Exposure Total:
Assessment Index: C

Sample #'s: CGA-049

* Refer to floor plans showing sample locations for room designations.
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4.3.3 VINYL ASBESTOS TILE AND MASTIC

Vinyl asbestos tile was found in Rooms 1,3, and 4a (figure 3.4-1). Both the tile and mastic were
found to contain 5-10 percent chrysotile. It is possible that vinyl tile also exists underneath the
carpeting in the adjacent rooms. The flooring in the building is believed to be concrete.

Since the identified tile is nonfriable and in good condition there is no need for further corrective
action beyond periodic inspections by an accredited inspector. Routine maintenance activities should
discourage mechanical wax stripping and instead use chemical wax stripping products that will not
remove asbestos from the tiles. Renovation or demolition projects that would require the removal of
the tile and mastic should only be performed using standard asbestos abatement practices.

4.4 BUILDING 995

Building 995 contains asbestos in the form of linoleum on a work surface in Room 9. The asbestos-
containing linoleum is covered by a layer of nonasbestos linoleum and does not pose an exposure risk
unless the lower layer of linoleum is damaged or removed. No further action is required other than
documenting its presence and assuring that work disturbing this material is done in accordance with

proper asbestos control procedures.
4.5 BUILDING 998

The only asbestos found in Building 998 is the vinyl asbestos tile covering the top of the workbench.
It was found to contain 1-5 percent chrysotile asbestos. No asbestos was found in the tile mastic. The
condition of the ACM is fair with the potential to release fibers if work activities such as hammering,
sawing, drilling, etc., occur on the tile.

Since the building is currently vacant and is to remain vacant, no further action is necessary. If the
building is reoccupied, periodic O & M surveys should be conducted by accredited personnel.
Resumption of work activities at the bench that would cause the tile to release fibers should be
preceded by removal of the tile or covering the top of the workbench with a durable, new surfacing
material such as Masonite. If the tile is covered in this manner, periodic O & M inspections will need

. to be conducted by an accredited inspector. If the decision is made to remove the tile, removal should

be done only by personnel qualified in asbestos abatement procedures.

-6l -
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SURVEYING FOR ASBESTOS. DOCUMENTATION AND RECORDKEEPING

Surveys are necessary to locate, sample and analyze potential asbestos

containing material. Surveys may be done in house or through the use
of contractor personnel. All personnel conducting surveys must have

¢>rmal EPA accredited inspector training.

rvpes of facility surveys

a. Facility wide survey - includes both friable and nonfriable
asbestos. It 1s non-destructive in nature. Structural members such as
wall, floors are not removed. However, moveable objects such as
ceiling tiles, furniture are displaced for the purpose of collecting
samples..

b. Pre-design or project survey - is very comprehensive and will
be conducted prior to any alteration,repair or demolition work in a
particular building., Samples of all suspect asbestos containing
material (friable and non-friable) should be collected. A mix of
destructive and non-destructive techniques are used in the sampling

process.

Survey objectives:

a. Identify, catalog and document structures that are scheduled
for alteration, repair and demolition within three years

b. Identify, catalog and document the remainder of structures angd
locations where asbestos containing materials are present via facility
building lists and building inspection priority lists

c. Visually assess the present and future physical integrity of
“he asbestos containing material _

d. Collect bulk samples to determine asbestos content of suspect
asbestos containing material

e. To sample for airborne fiber levels, if necessar

f. To create a data base for determining appropriate abatement,
maintenance and construction activities

Survey procedures:

a. Development of facility building list - Provides a basic
inventory to aid 1in the prioritization of surveys. Master plans or
building inventory records may be used to establish the list, all
building records should be utilized to determine usage, description,
and condition. The 1list should be updated on a reqular basis
(preferably annually).




b. Development of the inspection priority list - used to
determine which buildings require the most prompt attention. Reviews
5f work orders, Health Hazard Inventories and maintenance records are
useful tools to determine the presence and condition of asbestos
containing materials. Generally, prioritization should be as follows:

1. Buildings where suspect friable asbestos containing
materials have been identified and where the occupants may be exposed
to an airborne health hazard.

2. Buildings that have been scheduled for alteration, repair
or demolition within three years

3. All other structures - These buildings may be categorized
according to the following descriptions:

a. "Highly Suspect" are known to have friable asbestos
LontaLHIHQ material with a high potential for release due to damage

b. "Suspect" are buildings believed to contain some
asbestos containing material (friable or non friable, not in disrepair)

¢. "Non-Suspect” are buildings not suspected of containing
any Asbestos containing material (ACM)

c. Facility survey - involves visual inspection of the entire
building to locate ACM, describe its application and assess its
friability and condition. It will include bulk sampling. Personal
protective equipment must be used by survey team members where there is
a potential for airborne exposure to asbestos in excess of the action
level as described in TB MED 513. HEPA filtered equipment and wet
techniques will be used as appropriate. A written protocol will be
established which defines the conduct of the inspection. Written
protocols should include the building inspection priority list and
summacry of records review, procedures for examining the building,
instructions for completing ACM survey data sheets and requirements for
personal protective equipment and practices. General procedures for
conducting surveys of the various types of ACM are outlined below:

1. Sprayed or troweled on surfacing materials -

a. Identify surfacing materials that may contain asbestos by
locating any acoustical plaster or surfacing materials on walls,
ceilings, beams, ducts and other surfaces.

b. Determine if the material is friable.

c. Group friable material into homogeneous areas. A homogeneous
area contains material that seems by texture and color to be uniform.
d. Complete an ACM survey data sheet for each homogeneous area.

e. Specific information for sprayed or troweled on surfacing
materials should be annotated as indicated on the sample survey form
2. Pipe, boiler and tank inasulation -

a. Identify pipes, boilers, tanks, ducts and other surfaces that
are insulated by following distribution systems throughout the
building. All insulating materials found on distribution systems do
not necessarily contain asbestos, however, pipe elbows and joints are
likely to be covered with ACM.

b. Delineate homogeneous areas

c. Complete an ACM survey data sheet for each homogeneous area

d. Specific information for pipe, boiler and tank insulation should
be annotated as indicated on the sample survey form




3. Other types of ACM- ) ) , i
a. Identify other types of ACM in this category which may include

s1ding, ceiling tile, floor tile, acoustical tile, fire door interiors.
Most ACM in this category is non friable and as such should not be
considered a primary inspection prierity unless the integrity of the
material is compromised. Non friable ACM should also be sampled when
necessary to document the presence and }ocation of the materials in
permanent ¢acoyds for use during building use chanqQes »r demolition. A
primary concern with this type of ACM is environmental considerations
where it has been handled and stored. It may also become an .
occupational health hazard for personnel who must handle and work with

these products.

d. Visual assessment of ACM - should be done regardless of the
type of ACM being inspected. Several factors relating to the integrity
of the ACM must be noted which include friability, physical condition,
water damage, vibration/impact damage, quantity, occupant/user
accessibility, area/building use, ACM application and use, proximity to
air plenum or direct air stream,

e, Collection of ACM samples - The most significant aspect of
bulk sampling 1s the collection of a sufficient number of samples to
adequetely characterize the extent of ACM in a particular location or
building. Samples should be sent to a laboratory that is a successful
passing participant in the latest two rounds (with a minimum score of 3
out of 4) in the interim EPA Bulk Sampling Quality Assurance
Accreditation Program for analysis using polarized light microscopy.
Bulk sampling may be done during or after the building survey, but it
is recommended that it be accomplished during the survey so that
additional time, effort and site visits are not required. Returning to
the site would, however, allow the survey team to develop a sampling
strategy that considers specific bullding conditions. Sampling of
suspect surfacing ACM shall follow the guidance provided in the EPA
publication ("Simplified sampling schemes for friable surfacing
materials (EPA 560/5-85-030Q)).

Procedures -

a. Designation of homogeneous area - A homogeneous sampling area is
defined as an area containing materials that are unifrom in texture and
appearance, were installed at the same time and are unlikely to consist
of more than one type or formulation.

b. Development of a standard operating procedure - An SOP should be
developed for bulk sampling that defines sampling practices, equipment
to be used, personal protective equipment and other pertinent items.




c. Specific protocols

1. Sprayed or troweled on surfacing materials - At least three bulk
samples should be collected in each homogeneous area that is 1000
square feet or less. At least five bulk samples should be collected
for each homogeneous area that is greater than 1000 square feet but
less than or equal to 5000 square feet. At least seven bulk samples
should be collected for each homogeneous area that ig greater than 5000
square feet. Finish and scratch coats should be sampled seperately.
Locations should be selected evenly distributed throughout the area or
by a statistically random selection method.

2. Pipe, boiler and tank insulation - Bulk samples should be
ccllected from each homogeneous area where the insulation is damaged or
exposed. At least three bulk samples should be collected from each
homogeneous area of pipe, boiler and tank insulation. At least one
bulk sample should be collected for each homogeneous area of patched
insulation. On insulated mechanical systems not assumed to be ACM,
where cement or plaster is used, a sufficient characterization shall be
developed to assure material is not ACM. This may necessitate bulk
sampling from fittings such as tees, elbows or valves.

3. "Other ACM" - For any homogenecus area of "other ACM" bulk
samples should be collected in such a manner sufficient to determine
whether the material is ACM or not

d. Air Sampling - Although not normally part of the building survey
procedure, the technique may be utilized in the assessment process
under special circumstances. -

e. Bulk sampling kit - the sampling kit should be assembled prior to
the survey and should include the following:

- Plastic squeeze bottle containing water and a wetting agent. A 5%
svap solution may also be used. '

- Plastic containers with snap or screw tops or any durable container
with a secure top. Tops usually need to be secured with tape.

- Tweezers, cork bores and knives as aids for taking samples if the
container cannot easily penetrate the material

- Container labels for identifying samples

- Sample log forms

- Tapemeasure

- Paper towels for wiping sampling tools and containers

- Tape

- Indelible marker

- Disposable plastic gloves

- Disposable coveralls

- Protective eyewear
" - Plastic bags for disposal of excess debris and used protective
equipment




- Disposable drop cloth
- Respiratory protection, as necessary ) .
Ladder, when anticipating out of reach sampling locations

Portable HEPA vacuum to clean areas disturbed by survey

- Flashlight
- Camera

£. Other copstderacions -

1. Sample identification - the sample identification number should
be a unique number assigned to a bulk sample. It should never be
issued to other samples from the same building or survey. The sample
ID number should be recorded on the survey form corresponding to the
location where the bulk sample is collected. The numbering scheme for
identification of bulk samples should be developed before any surveys
are undertaken and remain consistent during the entire survey. An
example of a numbering scheme might be the use of ascending numerals
paired with the building number. A permanent ID number logbook should
be maintained as a back up system. 1ID numbers, sample locations,
sampling date, surveyor, results and remarks should be recorded in the

log book.

2. Quality control samples - QC samples are collected to confirm the
results of the laboratory performing the bulk analysis., QC samples may
be sent to another laboratory or to the laboratory already being
utilized. 1In the latter case the laboratory should not be informed
that the sample is a QC check. QC samples must be analyzed utilizing
the same methodology. Samples should be collected from an area

abutting the regular bulk sample.

3. Sample collection -

a. Wetting process - The bulk sampling process for friable
materials requires spraying of the sampling area with amended or soapy
water. The immediate sampling area should be thoroughly wet before
samples are collected. Non friable or hard types of asbestos can be
coated with a liquid dishwashing detergent, which will trap any loose
particles. '

b, Collection of sample - The bulk sample should be collected
using the container to penetrate the material. "When this cannot be
accomplished, the sample may be removed by using tweezers, cork bore or
xnife. After filling the container, it should be wiped off to prevent

possible cross contamination or exposgure. .




c. Containment - After collection of the sample, the area should
be sealed to prevent further release of asbestos fibers. The seal may
be used to indicate ACM; This may be accomplished with spray paint and
duct tape. However, spray painting a deteriorated area might disperse
asbestos fibers. In those cases it is recommended that the area be
wrapped in duct tape. Large areas may be wrapped in plastic sheeting
and then covered with duct tape.

d4. §ample lapel - Sample labels should only contaip necessary
information so not to jntroduce anaiytical bias., 1ID pumber, date
sampled and surveyor should be sufficient.

e. Sample log form - The sample log form contains more descriptive
information and should be completed at the time of sample collection.
The sample log form is a permanent record of all samples taken for
analysis. This is supplemented by the sample log.

f. Building sample area drawing - These are standard dimension,
single line drawings that show the plan view of the location of bulk
sample points :

g. Handling of sample container - It is recommended that all
sample containers be sealed with tape around the cap to avoid
contamination or loss of sample material,

h. Decontamination of sampling accessories - all sampling devices
snhould be wiped immediately after each use with a damp paper towel, 1If
disposable devices are used it should be discarded in a plastic bag,
which is also used for disposal of coveralls, gloves and other
disposables. Where dropcloths are used, the cloth should be misted
with water and than folded in upon itself and disposed of as
contaminated material. Where debris has fallen off, large pieces shall
be picked up and disposed in a double plastic bag. Any residual
material should be HEPA vacuumed or thoroughly wet moped.

1. Special precautions - Proper sampling technigques and sequencing
must be used to avoid incorrect results and cross contamination. Aall
material under investigation should be considered a potential source of
airborne asbestos. Disturbance of potential ACM should be kept to a
minimum. Personnel collecting samples and observers in the vicinity
musSt use personal protective equipment as necessary,

4. Recordkeeping - All forms, reports and contracct specifications and
agreements applicable to the builiding survey must be placed in the
appropriate building folder. Each building should have its own
individual folder to avoid confusion. Ideally, a comprehensive
database file should be established for organizing ACM survey
information.




The following documents/information sho
folder and/or data base file:

ACM survey data sheets
Building sample area drawings

sample log form
Laboratory report of bulk samples

Copies of work orders, contr
and addenda.

Ul e o PO
« e

uld be stored in the building

act submittals, contract change orders
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Fiqure 5 2 General survey procedures for pipe, botler, and tank mnsulation,
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Figure 5 3. General survey procedures for “other’” ACM.
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Estabinnh ’ulomm.ry
Priortty Lisung Based on
Avasilable Records

Do Any
Recorgs Exist?

Prigriniss tor righty
1Susoect Buildings Bassed on
Priority Vatues

(Table 5-2)

Are There
Hignly Suspect
Buudings’

Has @ Acre
Yes
Visual Survey Sutpected Buildings
8een Done? indicatea?

Set up Priorities of Work
for Suspect Buildings

8assd on Priority ¢ ‘

Valuses

Other Sources
Indicate Suspect
Buidings?

Priorities tor Nonsuipect
Buidings Bassd on
Retative Importance ot ‘
Prionty Vsiues

1 Organize ACM by
Location in Buulqu‘

Prepare Compiete Building 2. Catsgorize ACM as. TTtate ihe

tnspection Priority List.
Highly Suspect, p——— Surfacing Matecial  fre————=9p Building
Pipe, Bosler. or Inspection

Suspect. ang Nonsuspect
Tank lawtation

“QOther” ACM

Figure 5-S. Building inspection priority procedure.



TABLE.5-2

Building inspection priority values

No or low Medium High

negative negative negatise
Category effect effect effect
Satety, health, or environmental 10 20 30
MMission, security

5 10 15

Morale or wetfare ) : 6 9
Support activities (including
potenual loss of building v
contents) b 6 9

Note:

Refer to the list of highly suspect buildings and follow these steps:

a. For each building, decide which Categories are affected by tha
suspeCted asbestos problems,

b. Find out how much of a negative effect the problems are
having in those categories.

€. Select the indicated priority values from the table, add them,
and record the total priority value obtained opposite each
building number. The building with the highest priority value
is inspected first, second highest priority value second, and so
an for ali the highly suspect buildings. "his buillinyg
{aspection priority ctrece=53 sosull te Used as a
t3o2l to assist {a thre CriZriticaticn process.
1t 15 oot intenie: -5 be Tty folilowed, .
Final inspectiza ;rioriti_szior

Asbestos Mapagement Teaxm.

. 7
rests with trne




‘woraInsuos fupad 4o sadAy 9 g anbry

LYY IVLI3IW OIONVIXI NO S VINNVID
AIAVYHES ATIVNSN SOLISIUSY aNv
/. SImM SOLSIAGY
- . s Swv I8 NO OJAVHIS
Si1Sixr AR R} 3
JIIYINOQDY HO i~ -
S1SH00 Hve n n d :

#

M.an&. .
b'sb.}l-ﬁ.’ 'o.lVr'lfoalcnl’lr\.l D )L l!lbh
NI3I0 1331S HO 11 IUINOD

’b‘ ‘J

A T A T
W..lu -.lb”u...:vo- ‘.PLJI.Q .fbflv '

%D130 duw.m 4o u-szZOU

NOILINBISNOD INITI3) 03ONI4SNS NOILINYLSNO] Wy38 T331S

SWV 38 HO S1S10f NO 1ON
%230 40 JOISHIANN NO ATNO

SSINNTIE WHOIIND
ATIVOSH SO1S38SY UINddv SOLS30SVY N3L14O
hd .. «l‘ ,q«
4
iy Pl SN 1 £ Loved il 9

? tr Q ) v v .
o V.ad. v -~ J‘Hu\ v rﬂv% ‘qu-n : ’V}\

>t o‘ru hé l Vv ul.vd Aw ' < “ v . p

® A v, .”_...b. U SROTL IV S A

.to - el e st o

ROUINYISNOD V1S JLIVM J1IHINOD NOLLONBISNOD WY38 ONY 15I0f JUTOND




butieod WOv j0 ssaunnyy ¢ G 3Inbiy

SO1538Sv SO1538Sv

)
|

NOLLIDONYLISNOD WvIB (INV 1S10f 313HINOD

INUYOD WHOANNNON NILYOD WHOJIND




13U 0/ sajdwes ‘g G 3nbi 4

39073 3INH
dvJ ON3 ‘ 01 G33A38

- ONYH N1 GI0H O1L
ENIINIANOD HIDNI

] W 38NL JITANIY BY3ITD

RRAZ I 71




Square Footage = 11,667
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I Introduction

The potentlal for fibaer releass and subsequent area contamlnatlon from asbastos-
contalning building materlal (ACBM) or other ACM can ba assessed by evaluating saveral
factors. These Include the physical conditlon and charactaristics of the materlal and its location
and use. Information collected by inspecting of a facility or part thereof can be used to assass
the occupants’ potential exposure to ACM flbers. The asbestos management team can uss this
measure of exposure potentlal to cbmpare different facllities in order to determine thair
relative asbestos health hazards. The assessment scheme can also be used as a basis for
prioritizing corrective actlons. ‘

A gurveyls defined In this guide as the Inspectlon of faciiities to locats, confirm the
identity of, and measure the amount of ACBM or other ACM present. An gssessment further
gvaluates the ACBM or other ACM in terms of (1) its potential to be alrborne, or the actual
extent to which It Is a sourca of alborne fibars [damags], and (2) to what extent humans In the
area containing asbestos are exposed to airborne flbers. Army asbestos management programs
will include an assessmsnt as an integral part of a survey.

. Backaround

One of the first assessment techniques to be evaluated by the US Environmental
Protectlon Agency (USEPA) was air monitoring. The idea was simple: alr samples In the area
around ACM would be collected to determline the concentration of asbestos fibers in fibers per
cublc centimeter (f/cc). These concentrations could ba compared with the Cccupational Safety
and Health Adminlistration (OSHA) workplace standards to obtain a relative measure of the
health hazard. Because alr monitoring reflscts conditions only at the time cf sampling, it cannot
serve as a~measure of longterm fiber release potential. Air monlioring zlong Is not
recommaended by the USEPA for asbestos exposure assessment, nor is it used as part cf any of the
several commonly employed assessment schemes.

In the preparing of this document, six assessmant mathods were evaluated:

{1) EPA “Purple Book™ - Chapter 4;

(2) EPA Raeglon Vil - 1982;

(3) EPA Draft 7 initial regulation - 1986;

(4) US Navy TR883 - Chapter 5; )

(5) US Alr Force "GRADE" system (based upon the Versar, Inc. method); and

(6) Hall-Kimbrell modified Sawyer algorithm.

Mathod (1) uses an empirical approach and method (3) Is based upon a “decision ires.”
Methods (2), (4), (5), and (6) are numerical rating schemes. Each of the methods has merlt,

is self-contained, and is deslgned to provide a relatively easy asbestos hazard assessment
protocol.




.
.
.
.
y
!
1
'
'

In the 30 April 1987 Issue of the Federal Raglster (52FR15820), the USEPA published a
proposed rule under sectlon 203 of Title Il of the Toxic Substances Contral Act concerning ACM
In public and private schools. The background discussion states, "The negotiating committee
gensrally agreed that assessment, as providad In the proposed regulation, should be flexible
enough to accommodate a wlde variety of acceptable and available methods and schemss. . .
Assessment was percelved as the means of collscting and consldering whatever data was
necessary for the management planner to maks an Informed, responsible recommendation . . .
consistent with response actlon requirements.” The decislon tree (method 3) In the USEPA
initial regulation - Draft 7 (19868) was dropped due to committea sentiment that It was
In2ppropriate for the USEPA to require a singla assessmeant method.

In accordance with the current USEPA rsgulation governing asbestos abatement actlvities
In schools, assessments of ACM hazards In schools must be performed by an accredited
inspector, regardlsss of the assessment methodology used. The Inspector is tc galn his or her
accreditation through attendance at an USEPA-approved 3 day training course and passing of an
attendant examination. USEPA also suggests that states Issulng the accreditation require the
inspactors to have at least a high school diploma and perhaps an assoclate dsegrae in particular
fields (e.g., environmental or physical sclences). ’

In light of this regulation, it seems obvious that USEPA conslders all assessment methods
as merely tools to be used by or under the supservision of tralned personnel.
. Disousslon

it was determined that an asbsstos hazards assessment scheme for the Army has to meet
the following criterla:

{1) Beeasyto underst:;id and to uss,

(2) Be quantitative enough to provide a measure of hazard severlty (Assessment lndex)
that will allow the Instailation Commander to prioritize facilities in terms of the
need for correctlve action. -

(3) Provide a list of factors that cannot be easily quantified or included in an
algorithm, but which the asbestos management team shou!d conslder In thelr decislons on
correclive actlons.

None of the six methods reviewed met all three criteria. The three USEPA methods wers
Judged too emplrical, providing an Insufficient numerlcal basls for meaningtul prioritizing.
The modiiled Sawyer algorithm offered by Hall-Kimbrell and the Navy TR-833-Chapter 5
schemes failed to meet the third criterlon. Although loglcal, the Air Force GRADE system with

the multlple regression model also failed to mest the third criterion. Howaever, the assessment

checklist in the GRADE system, which Includes the factors concerning the ACM physical
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charactseristics and conditlon, location and use Is the most comprehensive of the six
methodologies. '

The assessment scheme discussad in this document is a modlfled US Alr Force "GRADE”
system. The checkllst, Figure 1a or 1b, is identical to that of the Alr Force, but the muitiple
regresslon equatlon has been replaced with an assassment index matrlx, Table 1. To use this
scheme, a tralned inspector works through the checklist making value judgments for each of the
Damage/Risk and Exposurs factors. A total numerlcal value for Damage/Rlisk and Exposure are
derived which are then used In Tabls 1 to determine a letter assessment Index. For each lstter
index, a recommendsed comactive managemant actlon is fistad In Table 2.

The assessment scheme is Intended for a trained lnspector to use; that is, someone who [s
famlliar with common ACBM and miscsllaneous ACM and knows of tha layout and activitiss of the
facllities. The scheme applies only to frighle asbestos, to includs sither sprayed- or trowslled-
on surfacing materials or pipe, boller, and tank thermal insufation. Other nonfrlable forms of
ACM shall be managed satistactorily by an O&M program with abatement necessary only as part
of facllity alteration/repalr, maintenancs, or demolition.

An ACM Survey, locating, sampling, and measurlng homogeneous areas of ACM should be
conducted concurrently with the assessment, when possible. The tarm "homogeneous area” here

refers to an ares .of surfacing material, thermal system Insulation material, or miscellaneous
material that is uniform in color and fexturs.

V. Ihae Frlable ACM Assessmant Ghackllst

A Friabla ACM Ag.;éésmem Chacklist Is provided in a flve-page annotated format, Flgure
1a and as a compact ong-page format, Figurg 1b. Both formats are reproduced dlrectly from
method 5, with only superficlal changes. The flve-page format Is intended primerily as a
tralning aid. As an inspector becomss tamlllar with the assessment factors and what each of the
weighted condltlons means, he or she will be able to uss the compact format.

The checklist Is divided Into two parts. Part | addressas the extent of existing damage and
the potential for a risk of damage to frlable ACBM. Part Il addresses exposure and contalns
tactors that contribute to health hazards in the occupied facllity being inspacted.

The assessment factors, e.g., Physical Damage, Water Damage, Asbestos Content, and the
annotated, valus-weighted conditions In a Figure ta or 1b dre self-explanatory. Some of the
other assessment factors. howavar. hava addltianal ~ancldoratiana that could influcnoo tho
inspecior's choice of a value-weighted condition. The remaindser of this section deals with these
additional considerations.

The assessment factors listed in Part I, are concerned with damage. Measuring the
extant of damage to tha ACM or the potentlal for damage Is an important part of tha assessment.

This is because, in most cases, damaged ACM will, under Identical condltlons, release more
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airborne asbestos fibers than undamaged ACM. Also, the more extensive thg damage, the greoater
the potential for fiber relaase.
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The first assessment factor listed, Physical Damage to the sprayed-.or trowelled-on
surface ACM, has the flve value-welghted conditlon of high, modarats, low, mlnimal, and none.
An additional consideration for the inspsctor should be the age of the ACM. If the age s groatar
than 30 years, the normal deterloration of the binding agents may have produced a surface
material that has a potentlal forgfiber release per unit of surface area damaged much greater
than for newer and similar surface ACM. An inspector who would normally rate a certain extent
of damage as "Low" for 15-yeaf-old spraysd-on ACM might want to rate the‘same axtant of
damage as *“Moderate” for a 35-year-old material. The age of the ACM should also be considered
when assessing the potential for damage from water and routine malntenancs. {n some
assessmant algorithms, the design of a roof above the ACM [s considered. Thers Is a greater
potaentlal for rainwater damage o ACM under a flat rcof than.under a sloped or hlpped root.

In considering the Asbastos Content factor, the assumpticn Is that as the percentage of
asbestos in the ACM Increases so does the potential for alrborne fiber releass. This would
undoubtedly be true If the same bindlng agent were used In all ACM. Howavsr, not all ACM are
created squal. Itls dhite possible that an ACM with an easiiy degraded starch binder (water
soluble) and an asbestos content of 15 percent would have a greater flber release potsntial than
an ACM with 50 percent asbestos and a water insoluble binder. The choice of a welghted-value

condition by an Inspector should reflect this conslderation only if very speclfic and relevant
information is avallabie.

V. Management Considarations

Even though an assessment index may accurately reflect the existing ashestos health
hazard within a facility, It most likely will not be an accurate measurs of the asbestos
management problem. No economic or social factors enter Into the assessment Index. Thess

factors often represent the grestest obstacles in the management or control of asbestos hazards.
A set of appropriate considerations Is listed bslow.

A Cost Considaratlions (Estimating Cost Effactivenass)

1. Cost of the abateament (Contractor's astimate + In-house personnel
dedicatlon)

2. Cost of temporarily relocating personnel and equipment for the abatement.

3. Cost of nonproductivity resulting from relocation of paersonnsl and equipment.

4. Cost savings In preplanned remodeling, renovation and/or repair projects
rgsulting from abatemsnt activitlas.

5. Cost savings assoclated with enhanced use of rooms, areas, or buildings which
have been purged of ACM hazards.



Meorale Considarations
1. Effect of abatemant-related parsonnal relocatlon of on marale (sea A-3).
2. Effact of the notlification of the need for abatement actlon on the morale of

those Individuals who occupy the space. Any abatement action will alert them

to the fact that they had bean working In a space Judged to be a high risk
environment.

Miscall ~onsidera

. Effects of flooding, wind, and fire damage on ACM Intsgrity.

Climatological restrictions on abatsments. (Amaended water can freeze thus
making spraylng impossible!) '

3. Geographical restrictions on abatements--OCONUS installations may have
special problems. ‘

4. High security areas, problems with unauthorized access or potantial
compromiss. :

5

. Special facillty use (chlld care centers and hospitals).



Fig. 1a
ARMY FRIABLE ACM ASSESSMENT CHECKUST

Installation: Bidg/Rm Nos.:
Facillty/Oftfice: Inspector (dats):
Sample Numbers (Alr and Bulk):

PART I: DAMAGE or RISK

-Physical, Assess damage based on vislble evidence of work surfacs accumulatlon or the
condition of the sprayed-on or trowelled-on surface. materials.

5) High - Dislodged pieces are avidant on work surfaces.
4) Moderata - Therg is svidence of vislble materlal fallout.
(2) Low - There soma avidencs of material failout.
1)
0)

—

Minimal - There are Isolated and very small areas of materlat damage or fallout.
None - No damags or evidence of any material fallout.

—

(0) No - No watsr damage.

-Proximity to ltems for repajr, if both A and B apply, scaore the one with the highest rating.

(Check all that apply. Maximum of 3 points.) How far Is the material from . uins
maintenance areas?

A. Sprayed-on or Trowelled-on: Could the matsrial be damaged by routine maintenance?

(3) <1 ftora celling panel contaminated with ACM must be removed.
—_(2) 1s?27<5tt
— (1) 25t

(0} =5 ftand no routine malatenance.

8. Plpe, Boller, or Duct Insulation: Could damage occur as a result of rcating
malntenance.

! {3) Yes - Vislble water damaga.
——_(3) Acsiling panel contaminated with ACM must be removed.
N ) Yes
— (0} No

5 -Type of Materlal, If area or room contains numerous cétegorles of materlal, score the friable
materlal with the largest area. Check all other categories that are found.

—(0-4) Other material, i.e., wallboard, celling tils, or floor tils with exposed friable
ends, abrasions, etc.

— (1) Boller and/or plpe

—— ({3) HVAC - Suspected ACM on exterlor or ducts

— (4 Cellings or Walls
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-Potential for Contact by Qcgypants, How far Is the frlable sprayed-on, trowelled-on, or

damaged matedal from the heads of the room or area occupants, regardless of whether there is

a barder? (High, medlum, and low refer to tha chance of the room or area personnel actually
disturbing the ACM.)

<10 ft >10 ft
(8) High (5) High
(5) Medlum {3) Madlum
—{2) Low (0) Low

-Ashastos Contapt, Use the percentage for the material that has the highest probability of
becoming aliborna.

(1) 1 <% <30
(3) 30 <% <50
(5) >50%
All bulk samples from the frlable surface or damaged material(s) Indicate asbestos. If
s0, NO HAZARD,

Bulk sample rasults

Sample No. Typs Asbestos % Source

DAMAGED (D) TOTAL (Max 28, Min 1) Evaluator (date}




ARMY FRIABLE ACM ASSESSMENT CHECKUST
Partll: EXPOSURE

-Erlabla, Oefined by USEPA: “hand pressure can crumbla, pulverize, or reduce to powder
when dry.” Score the friability of the surface or damaged matarial.

(6) High - Matarial Is flutfy and/or the slightast hand pressure can dislodge it.
A slight breeze may disperse the material.

{3) Moderats - Materlal can be dislodged or scraped or crumbled by hand.

(1) Low - Materlal is flrmly bound, difficult to scrape off by hand.

(0) <10 12 These small areas should be repalred ASAP.
(1) 10 < #2 <100

(2) 100 < ft2 < 1000
__(3) > 1000 ft2

-Surface material, Refers to the ability of tha surface materlal to hold flbers for

reentrainment. It more than one typse, score the roughest. If the matarial is exposed friable
asbestos, score as rough.

———{(4) Rough. Difficult to clean with 8 HEPA vacuum.
{3) Pitted. Difficult to clean with a damp cloth but cleanable wnth a HEPA vacuum.
{2) Moderate. Can be cleaned with a damp cloth.
(1) Smooth. Easily cleaned with a damp cloth.

-Ventilation, Check all categories that apply. (Maxlmum 7 polnts)

(5) The intarlor of the suppiy duct or plenum is coated or llttered with friabie materlal.
or Is within 5 feet of a supply diffuser or fan and the conditlon of the material may
result In fibers being entrained Into ths zirflow.

(2) The Interior of the return gir duct or plenum is coated or littered writh friable
material and is part of a reclrculating system.

— (1) Alr belng supplled to the room or area is: (1) drawn from an arsa where the

potentlal for asbestos flber relsase is possible, or (2) part of a reclrculating system
where fibers may be drawn Into the system.
—— (0} None oithe above applies.

-Air_ Movemant, This refers 1o the general alr movement in the room or arsa that may affect the
friable surtace or damaged material.

(5) Materlal is subjected to routine turbulent or abrupt alr movement.
(2) Material Is exposed to perceptible or occasional alr streams.
(0) No perceptible alr tlow In the room or area.
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Refers to forcas acting on the sdurface covared, l.a., vibrational, water or Steam, efc.

High - Frlable surface or damaged matasrial is subjact to constant vibration
(mechanlcal roomy.

Medium - Occaslonal vibration. (a warshouse whare forkiifis are used, next to an
active runway, kitchen) ‘
Low - Administrative office, library,

Classroom, storage room, Stairway or
corridor, waiting room, etc.

(4) Cametoran extramely rough surface difflcult to clean by HEPA vacuum or by a

damp cloth.

(2) Seamed or rough surfece (e.g., uncoated concreta)
(1) Smooth contlnuous surfacs {e.g., finishsd or coated concrete, smoothly jolned

tile, etc.).

A (0-4) Unique situations (wood or dirt fioors with varylng degrees of smoothness).

-Barders, ! both A and B apply, score the one with the highest rating. Check all that apply.
(Maximum of 4 polnts) '

A Refers to sprayed-on or trowelled-on material on celling or walls.

(1) Suspended ceiling or accessible secondary wall.

(2) Encapsulation or coverad with nonasbestos material.
{3} Ralling or chicken wire.

(4) None. ) '

B. Pipe, boller, duct, or othar
visible to the occupants.

—(1)

surface or damagsd matarials. Percant of total expossd and

< 25%

——(2) 25< %<50
—(3) 50% % < 75
——(4) 75< % <100




.

-Population, Thls involves defining the average occupancy and outside visitor trafflc (do not
count visitors from within tho building) of a room or area based on an 8 hour per day oxposure.
For example, a reception area In a DEN shop normally has 15 Individuals assigned to the office.

They see approximatsly 240 customaers from outslde the bullding over an 8 hour day. Each
customar is serviced and gone within 30 minutes.

( [240 persons X 0.5 hours] / 8 hours ) + 15 occupants « 30

.............................................. Score as 2

(1) < S or for corridors

(2) 10 < Pop <200

(3) 201 < Pop < 500

{(4) 501 5 Pop < 1000
(5) >.1001 for madical tacilities, youth canters, chlld care facllities or residential
buildings, regardiess of the population.

EXPOSURE (E) TOTAL__ (Max 43, Min 5) Evaluator (date)
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Tabla 1

Dotermination of an Assessment Index
Using the Damage/Risk and Exposure values derived from the checkllist (Figure 1a or 1b),
enter the matrix below and find tha corresponding assessment Index.

Exposure (4 < E < 43) |
43.26 25-17 . 16-8 7-4
28-17 A A A B
Damage/Risk '
(1 <D <28 16-11 A B C D
10-5 A B C E
4-1 A c D F
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Table 2
Assessmeant Index Becommerded Management Correctlve Actlons
A Immediate Action - RequireSA assessment by accredited

personnel® (In-house or contractor) who are expsrlencad in
and qualified to conduct asbestos assessmants. Possible follow-
up actlons may Include Isolatlon of the area and the restriction of
access and/or immediate removal of the ACM. If removal is
indicated, actlon planning should Include a detalled survey. This
condition will likely involve a naar term expenditure of funds.
Managers must know exactly what needs to be dons to sliminate

- the asbestos hazard and how to use avalilable funds most
eftectively.

B Actlan as Soon g8s Possibla - Requires assassmant by accredited
parsonnsl” (In-house or contractor) who are experienced in
and quallfied to conduct asbestos assessments. Initiate a Speclal
O & M** program immaediatsly. Possible follow-up actions may
includa the limiting of accass to the area and the scheduling of
temoval during perlods of low activity In the facility, not
walting for the normal repair and maintenance cycle.

Cc - Planned Action - Requires assessment by accredited psrsonnel”
{In-house or contractor) who is experlenced In and qualified to
conduct asbestos assessments. Initiate a Special O & M™"
program. Removal should be scheduled as part of the normal _
repair and malntenance cycle of a facllity, minimizing cost and
disturbancs.

D Bepalr - Inltiate Special O & M~ using accradited personnel”.
Damaged areas should be repaired, where “repair* means
returning damaged ACBM to an undamaged condition or to an
Intact state so as to contain fiber release. Schedule removal
when practical and cost effsctive. Take preventatwe measuras 1o
reduce further damagae.

E Monltoring - Continue Special O & M** using accreditec
personnel”. Take steps o prevent damage to the ACBM or other
ACM. Monltor frequently the conditlon of all ACM.

F No Immediata Action - Continue Special O & M™" using
accredited personnal” untll major renovation or demolition
requires remcval or until assassmant factors change.

: Accrediled personnel are Industrial hyglenists {Amarican Board of Industrial Hygiene-
(ABIH) certified or who mest the Offlce of Personnal Management's 0690 classification
standard) and other tralned persons with & minimum of 1 year experlence In asbestos
assassment actlvities and who are accredited in the specific area they will be responsible for
(Inspector management planner, abatement designer, contractor, supervisor, and abatement
worker) as specilied in Section 206 of Title Il of TSCA.




l] *“ An O & M program may Include enclosure and encapsulation, whers appropriate, to Increase
effectiveness.
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Laboratory Certification




National Institute

' ] National Voluntary
of Standards and Technology Laboratory Accreditation Program

SCOPE OF ACCREDITATION

BULK ASBESTOS FIBER ANALYSIS NVLAP LAB CODE 1122

Versar Laboratories, Inc.
6850 Versar Center
Springfield, VA 22151
Marcie Wilson Phone: 703-750-3000

Accreditation Renewal Date: April 1, 1992

NVIAP Test
Method Code

18/A01

Test Method Designation

40 Code of Federal Regulations Chapter I (1-1-87 edition)
Part 763, Subpart F, Appendix A or the current U. S.
Environmental Protection Agency method for the analysis of
asbestos in building materials by polarized light microscopy.
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Analytical Procedures
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Revision 4

Date 4/05/91
Page _5-10 of _5-25

5.4.2.2.2 AQuantitation of Asbestos Content

Asbestos quantitation is performed by a method equivalent to the point
counting procedure described in Appendix II.

1. Examine the sample with a stereo microscope; pick through sample with
needles and forceps to view entire sample. Estimate the percent
composition of the fibrous material by distinct appearance.

2. Use polarized light microscope to view bulk preparation from 4.2.1 (4)
to confirm percentages.

5.4.3 Miscellaneous Samples

Prepare samples according to following guidelines. Extract fibers and
identify according to method used with bulk samples.

1. Soil samples - See Appendix IV for SOP.
2. Vinyl asbestos tile (VAT) - See Appendix V for SOP.

w

Wipe/Tape samples - See Appendix VI for SOP.
4. Roof samples - See Appendix VII for SOP.
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5.6 QUALITY CONTROL

It is the responsibility of all microscopists to perform and document the
required QC specified in this section for the test to be performed. In the event
of failed QC, the section chief must be notified, and the failure documented in
the station logbook or on the laboratory notebook sheet. The accuracy and
precision results derived from the QC program are to be used to determine
acceptability of results to be reported. The performance based criteria
(coefficent of wvariation, standard deviation) will be used to determine
accept/reject basis. In the event QC fails, the result test must be repeated.
Should repeated failures occur, the data must be qualified or identified as a
failed test. Alternatively, the sample may be sent to a second "referee 1ab" for
a second opinion.

5.6.1 Air Samples

5.6.1.1 Microscope Quality

Follow procedures in Section 5.5.1 to maintain microscope quality and
calibration. Calibration must be documented in -the work station lTogbook. All
maintenance must also be recorded in the logbook.

5.6.1.2 Blind Recounts

Perform a blind recount on one out of every ten slides counted for
duplicate analyses. Use the following criteria to determine whether to reject
a pair of results.

(FB2 -FBI1) exceeds 2.77 {FB) (CVfb)

where: FBl1 = Lower fiber count on the filter (total fiber)
‘ FB2 = Higher fiber count on the filter (total fiber)
FB = Average of the two total fiber counts
CVfb = Coefficient of variation derived by laboratory from

historical data (should be 0.12 to 0.15 but not greater
than 0.30). _

Recount any pair rejected by use of above criteria. Also recount the rest
of the group of ten samples counted with the duplicate sample for which results
were unacceptable.

5.6.1.3 Reference Sample Analysis
1. Count one reference sémp]e per ten filter samples counted.
2. Use above accept/reject criteria pairing count with known value.

3. If a reference sample count is rejected, recount all samples counted
with the reference sample for which the results where unacceptable.
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5.6.1.4 Interlaboratory Round Robin

Interlaboratory Round Robins provide a measure of comparability of the
counting performance of the laboratory microscopists to other laboratories.
Versar Laboratories, Inc. participates in at least one interlaboratory round
robin annually with a number of other laboratories.. Since this effort is
voluntary, the number and identity of other participants may change. Currently,
there are four other participants. For each round, one laboratory provides ten
previously analyzed samples which are circulated among laboratories until all
samples have been analyzed by all laboratories.

5.6.1.5 Proficiency Testing

VLI participates in one external proficiency testing program for air
samples, the NIOSH Pat Program. A1l qualified microscopists count air samples
which are received quarterly. The section chief chooses the results from a
single individual to submit to NIOSH. Also, selected microscopists that conduct
field testing participate in the AIHA Registry Program.

5.6.2 Bulk Samples

5.6.2.1 Microscope Quality

calibration.

5.6.2.2 Refractive Index Solutions

Refractive index solutions must be calibrated weekly with an accuracy of
0.004. Calibration procedure must include temperature accuracy of 2°C. RI
solution calibration is recorded in the work station logbook.

5.6.2.3 Analysis Review

Perform an analysis review of all samples analyzed. Ensure a different-
person performs the review to check for clerical and obvious analytical errors.
If errors are suspected confer with analyst or laboratory section chief. Initial
and date the analysts notebook sheet.

5.6.2.4 QC Duplicate Analyses

1. Perform reanalysis of 10% of all samples analyzed. Ensure that a
different person performs the reanalysis. -

2. Report results on Bulk Quality Control Analysis Report. Results of QC
analysis and original analysis should differ no more than + 50%. If
the two analyses fall outside the above range, both analysts need to
confer and resolve the problem. Retest if necessary. If problem is
with the original analysis, reanalyze similar samples within the batch
to the satisfaction of the laboratory supervisor. Results are to be
entered into the computer for QC chart and statistical determinations.

I : Follow procedures in section 5.5.2 to maintain microscope quality and




] tos SOP
Wersar Baboratories .. A0S
Revision 4
Date 4/05/91
Page _5-16 of _5-25

Problems must be documented and communicated to the section chief. QC
duplicate results will be used to monitor the accuracy and precision
of reporting for the laboratory and the individual microscopists.

5.6.2.5 Semimonthly QC Analysis

1. Twice a month, all microscopists will perform reanalysis of previously
analyzed samples--one for each microscopist plus two standard samples.
Results will be recorded on laboratory notebook sheets, one for each

sample.

2. Results will provide an indication of microscopist and T1ab accuracy
and precision. See specific implementation in Appendix II.

3. Results for each microscopist will be included in laboratory notebook.
QC data will be submitted to laboratory QA officer as part of the
monthly QC report. A copy of individual and calculated data will be
kept on file in the asbestos lab.

5.6.2.6 Interlaboratory QC

Periodically, at the contractually required frequency, send a
l representative portion of analyzed samples to a referee laboratory for
comparison. Summarize results and include the following information: sample
number, original results, QC results.
1

5.6.2.7 Proficiency Testing

Analyze all material sent from NIST. Ensure all analysts/microscopists
perform the analyses before discussing results. Discuss results and agree upon
one result for each material. Keep a copy of individual results in personnel
file and laboratory results in proficiency testing file. Compare individual
results with NIST results when available.

5.6.3 Control of Cross-contamination

1. Open only one sample at a time under hood.

2. Follow cleaning procedures in section 5.4.2.1 to ensure a clean sample
preparation area.

3. Periodically change filters and réquest hood velocity measurements be
taken to ensure airflow in hoods are adequate to keep contamination
inside hoods during sample preparation.

4. At the beginning of every shift prepare blank samples using each of
the opened bottles of refractive index solution to -check for
contamination of the liquids. Document blank results in station
logbook.
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Contamination is considered present if any asbestos fibers are present
in the RI solution. If asbestos fibers are detected at any
concentration, corrective action is required. The contaminated
solution will be discarded, and a new bottle opened.

5.6.4 Corrective Action

In the event of failed QC or problems encountered during analysis, the
microscopist must communicate the problem to the section chief. A record of the
failed QC will be made on the laboratory notebook sheet on the Comment/Problem/
Corrective Action section, or in the station logbook if appropriate.

Should problems be brought to the section chief’s attention by the clients
that disagree with the results, then a reanalysis will be performed internally,
and a split sample sent to a second lab for a "referee" opinion if necessary.
A corrective action report is to be sent to the QA0 informing him of the
complaint and the plan for resolution.

Microscopist corrective action is reguired when

The microscope will not calibrate

The RI solutions are contaminated

Blanks are contaminated

Duplicate precision is outside control window
Recount precision is outside window

Section chief corrective action is required when

o & & & @& >

Equipment fails

- Microscopists are unable to correct problems above

Microscopists fail blind PE and external PE samples
Client complaints are registered

Accreditation is revoked

Schedules are missed




